Ir-Zr  Alloys  As  Diffusion  Barriers  Between  Cu  and  Si(lOO)  Aluminum  and  its  alloys  have  been  widely  used  as  Interconnects 

H.Yang*,  C.H. Gilmore*,  and  O.E.Ramaker*,  in  Integrated  circuits.  However,  Cu  has  a  lower  electrical 

*  Chemistry  Department,  George  Washington  University,  resistivity (1.7  |iQ-cm)  than  Al(2.65  |iQ-cn) ,  and  therefore  cu  is 


exposed  to  air  to  determine  their  stability  as  well 


Th«  AES  depth  profile  for  Cu/Sl(100)  after  vacuum  annealing  at  oxidation  at  high  temperature,  and  does  not  serve  as  an  effective 
700*C(Fig.  2),  indicates  total  Cu-Si  mixing.  Si  has  reached  the  diffusion  barrier,  probably  because  of  the  large  grain  boundary 
surface  and  Cu  has  deeply  penetrated  into  the  Si  substrate.  On  the  diffusion  in  the  p-Ir^^jEr. 

other  hand,  the  AES  depth  profile  for  Cu/Si  air  exposed  at  The  Cu/a-Ir^  g^Zr/Si  samples  were  exposed  to  air  at  600,  700, 


which  is  comparable  to  that  in  Cu/Si.  Wo  conclude,  in  contrast  to  800'C,  the  a-Ir-Zr  alloys  remain  in  the  amorphous  state,  and  any 

that  previously  reported  that  p-Irj  „Zr  is  not  resistant  to  IrjZr  crystallites  formed  are  still  probably  isolated  from  each 


because  of  tha  low  volume  fraction  Indicated  by  the  weak  and  therefore  almost  no  diffusion  is  observed.  Beyond  600°C 


such  as  Cu-O-Ir,  Cu-O-Zr,  Ir-O-Si,  and  Zr-O-Sl  probably  form  at  the  C.R. Gossett  for  taking  the  RBS  measurements.  This  work 

interfaces.  Tha  bonds  in  these  complexes  are  not  broken  at  600°C  partially  supported  by  the  Office  of  Naval  Research. 


Table  2:  Diffusion  constants 


Oo}8jrqeJ8dujei 


Resistivity(micro  ohm  -cm) 


Atomic  Percentage  (%) 


Atomic  Percentage(%) 
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